
SVI at C3VP
The NASA Snowflake Video Imager obtained nearly continuous data
from 1 Dec 06 thru 7  Mar 07.

This presentation contains a summary for the entire data set, which is sorted into
(a) priority days selected by GSFC investigators, and
(b) non-priority days.

The results are displayed in images of DSD(t), which reveal
(a) the large variability of snowflakes sizes during events and
(b) the intermittency of snowfall – even during intense storms.

Additionally, results from a preliminary study of snowflake orientation reveals
that  there is a higher occurrence of snowflakes that are

‘horizontally’ orientated than ‘vertically’ orientated.
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Video Snowflake Imager (SVI)

 Snowflakes:      9 mm               11 mm

Larry Bliven at NASA\GSFC. Phone: 757-824-1057. Francis.L.Bliven@nasa.gov

Measures Snowflake Size Distributions.
Measures Snowflake Orientation Distributions.

Open measurement volume = low wind distortion.
CCD camera, not line scan camera = direct image.
Very simple setup.
Field tested to -40 degrees.
24/7 operation for months.

Camera Specs
• standard rs170 analog video
• 60 frames per second – non-interlaced
• 1/80,000 s shutter speed
• Focal plane size 24 x 32 mm
• Calibrated to 0.05 x 0.1 mm resolution

Field Tested in North Dakota.  Deployed in Canada for C3PV during winter of 06/07.



SVI Data
Step 1: Precipitation particles are imaged using

video camera hardware and PC Labview Software.
The images are archived on the PC.

Level 1 files: compressed video images from SVI
         during the 24/7 operation at the field site.

Step 2. We characterize individual particles in the video images.
Level 2 files: Spreadsheet formatted files that

(a) Contain identification and characterization of individual particles,
(b) Provide 1 second data summary and

(c) Provide 1 minute data summary.

Step 3. We calculate DSDs for each minute using Level_2 files.
 Level_3 files: DSDs summarized for each minute in spreadsheet file format.

Get the C3VP DSD Level_3 files:
Zipped_Excel_Files



Priority Days.



1/15/07 (1230-1700)**



1/19/07 (1640-1830)** (2300-0000)**



1/20/07 (0000-0130)**



1/22/07 (0200-0800)***



1/23/07 (1830-2300)*



1/24/07 (1830-1930)*



1/26/07 (2105-0000)** (0345-0430)*



1/27/07 (2130-2345)*



Non-Priority Days.

In addition to the Priority Days,
the SVI obtained precipitation data on about 40 Non-Priority Days.

Those data are summarized in the following figures.

The days are classified by the number of snowflakes.

0k to 50k particles: *
50k to 100k particles: **

100k to 200k particles: ***
>200k particles: ****



12/1/06**



12/3/06*



12/4/06*



12/6/06*



12/7/06****



12/16/06
*



12/22/06
*



12/27/06
*



12/30/06*



1/2/07*



1/8/07*



1/9/07*



1/10/07*



1/14/07*



1/16/07***



1/17/07***



1/28/07*



1/30/07*



1/31/07*



2/2/07*



2/4/07*



2/5/07****



2/7/07*



2/8/07**



2/9/07****



2/10/07*



2/12/07*



2/14/07****



2/15/07*



2/16/07***



2/17/07*



2/18/07**



2/19/07**



2/22/07***



2/23/07***



2/26/07***



2/27/07**



3/1/07**



3/2/07**



3/3/07*



Other Data Products.

The SVI data can be used to obtain other data products.

For example:
(a) Snowflake Orientation

(b) Size Distributions for various time intervals.

The following figures show a couple of cases.



Snowflakes are twice as likely to be horizontally orientated
rather than vertically orientated.

Snowflake orientation is relatively size independent.

0.5 < D < 1.0 mm. N = 6k.

1.0 < D < 3.0 mm. N = 11k.

3.0 < D mm.          N = 3k.  

Canada: 3CVP 
6 Dec 2006
1400-1500

Horizontal Vertical

SVI: Snowflake Orientation Distribution.



Canada: 3CVP 
6 Dec 2006
1400-1500

20k Snowflakes

As size increases, the number of snowflakes decreases.
SVI: Snowflake Size Distribution.


